I read with interest the article by Brea et al 1 regarding the strong relationship between nonalcoholic fatty liver disease (NAFLD) and carotid atherosclerosis (as measured by intima-media thickness [IMT] and plaque prevalence) in a sample of predominantly obese and hypertensive subjects. Notably, they reported substantially similar results to those recently published by our group in a sample of nonobese healthy men, 2 thus further supporting the notion that people with NAFLD are at increased risk of CVD.
To the Editor:
I read with interest the article by Brea et al 1 regarding the strong relationship between nonalcoholic fatty liver disease (NAFLD) and carotid atherosclerosis (as measured by intima-media thickness [IMT] and plaque prevalence) in a sample of predominantly obese and hypertensive subjects.
Notably, they reported substantially similar results to those recently published by our group in a sample of nonobese healthy men, 2 thus further supporting the notion that people with NAFLD are at increased risk of CVD.
However, I partly disagree with the authors' conclusions suggesting that NAFLD is a strong risk factor for carotid atherosclerosis beyond its association with the metabolic syndrome (MetS).
In both studies, patients with NAFLD had, other than several features resembling MetS, a marked increase in carotid IMT values compared with those without NAFLD. However, in the study by Brea et al 1 the increase in carotid IMT (but not that in the prevalence of carotid plaques) remained statistically significant after adjustment for the presence of MetS (as defined by ATP-III or WHO criteria). On the contrary, in our study the increase in carotid IMT was largely mediated by the extent of visceral fat accumulation, as measured by computed tomography (CT). 2 It is known that WHO and ATP-III definitions of MetS include waist circumference (or waist/hip ratio) among their diagnostic criteria. However, it is also known that waist circumference provides only an indirect and crude estimation of visceral fat, 3 so we cannot be certain that the results of the study by Brea et al completely exclude an effect of visceral adipose tissue. This could be done by controlling for a more accurate measure of visceral fat obtained by CT or MRI. 3 We have substantiated this showing that carotid IMT remained significantly different between those with and without NAFLD when CT-measured visceral fat was replaced as a covariate by waist circumference. 2 Overall, therefore, I think there is now greater published evidence to support the possibility that the relationship between NAFLD and carotid atherosclerosis reflects the overall adverse impact of MetS (particularly insulin resistance and increased visceral fat, possibly through its multiple secreted factors, ie, free fatty acids, tumor necrosis factor-alpha, and other adipocytokines) more rather than a direct impact of NAFLD on carotid atherosclerosis. Accordingly, several studies showed a strong association of carotid IMT with abdominal fat distribution and insulin resistance. [3] [4] [5] Moreover, interventional studies reported a beneficial impact of weight loss, known to primarily reduce intra-abdominal fat depots, on the progression rate of early carotid atherosclerosis in obese individuals. 6, 7 Similarly, a gradual weight loss significantly improved liver-biopsy features and liver-test results in most NAFLD patients, and the results of small pilot trials evaluating metformin and thiazolidinediones, drugs that are effective for insulin resistance, have recently suggested that these medications may be of potential benefit for NAFLD patients. 8 All of these findings, therefore, strongly support a pivotal role of visceral fat and insulin resistance in the development of atherosclerosis and NAFLD; this further emphasizes the use of aggressive nonpharmacological and pharmacological interventions capable of avoiding abdominal obesity and reducing insulin resistance (ie, lifestyle changes and drugs specifically targeting the MetS phenotype), with the aim of preventing atherosclerotic diseases and improving NAFLD and its potential complications.
Prospective studies are clearly needed to corroborate these crosssectional findings and better estimate the individual CVD risks associated with the presence of MetS and NAFLD.
Giovanni Targher Division of Internal Medicine and Diabetes Unit
Ospedale "Sacro Cuore -don G. Calabria", Negrar (VR), Italy
In Response:
We appreciate the interest of Dr Targher in our recent publication on the association between nonalcoholic fatty liver disease (NAFLD) and carotid atherosclerosis. 1 Dr Targher and associates recently published the results of a study showing a similar relation of NAFLD to increased carotid intima-media thickness (IMT), and this association was explained on multivariate analysis by the extent of visceral fat accumulation, as measured by CT. 2 Because we did not perform abdominal CT but instead used waist circumference (WC) as a surrogate measure of visceral fat, Dr Targher contends that our finding of an independent association of NAFLD with increased carotid IMT beyond the presence of the metabolic syndrome (MetS) and all its individual traits might be spurious, and that a more sophisticated measurement of visceral fat would have shown it to be the culprit.
Although we grant that CT precisely determines the proportion of abdominal adipose tissue, the results of this technique strongly correlate with WC measurements. 3 In addition to being a simple and highly reproducible measurement, 4 WC is considered as a reliable indicator for the syndrome of central fat accumulation and associated disease risks, 5, 6 including NAFLD. 7 Thus, we feel that WC provided a valid estimate of abdominal adiposity in our study.
The discrepant associations with IMT observed in the 2 studies might be explained in part by different populations and carotid ultrasound methods. Targher et al studied relatively young nonobese men, whereas we studied men and women with wide age and body mass index ranges, a population that is more representative of NAFLD patients. 7 Although it is not specified whether they measured mean or maximum IMT, the values provided by Targher et al are much higher than those measured in our participants, suggesting important differences in the carotid scanning protocol. At any rate, besides the results of multivariate analyses, data from our study provide additional evidence for an independent association of NAFLD with increased carotid IMT. As shown in Figure 2 of show an association of elevated liver enzymes with C-reactive protein independent of body mass index. 8, 9 Given that elevated C-reactive protein levels worsen the cardiovascular prognosis of individuals with the MetS, 10 these findings support our conclusion that the hepatic inflammation characteristic of NAFLD is an important contributor to systemic inflammation and accelerated atherogenesis. 
Angel Brea

